The rapid carbohydrate degradation (Carr Microbiologicals, Wichita, Kans.) (2, 4-7, 11, 12, 14, 16-19, 22, 23, 25-27).
The rapid carbohydrate degradation (Carr Microbiologicals, Wichita, Kans.) microtube method is a new test system designed for the identification of Neisseria spp. The system consists of four microtubes containing different carbohydrates in a peptone-Bitone basal medium. This method was evaluated for accuracy and speed in identifying species of Neisseria. Of the 386 clinical isolates used in this study, 98.4% were correctly identified to species level in 4 h with the rapid carbohydrate degradation system; parallel testing of the same isolates with conventional cystine-tryptic agar resulted in 96.1% accuracy in 48 h.
Neisseria species are identified in most diagnostic microbiology laboratories by using carbohydrate degradation methods. Conventional methods require 24 to 48 h of incubation for completion of the test (15) . A number of rapid methods which employ various agar bases, growth factors, sugar concentrations, agar concentrations, inoculum sizes, filter paper disks, radiometry, gas chromatography, spectrophotometry, etc., and which use solid, semisolid, or liquid media have been reported in the literature (2, 4-7, 11, 12, 14, 16-19, 22, 23, 25-27) .
Some inherent disadvantages exist with several of these methods. For example, radiometric methods (7, 24) require the purchase of expensive equipment and the use of 14C-labeled substrates. Gas-liquid chromatography (17) involves not only extraction procedures, but also the purchase of gas chromatography equipment. The identification of bacteria by genetic transformation (4) requires techniques, such as the preparation of wild-type deoxyribonucleic acid, which are not feasible in many diagnostic laboratories. Methods involving CO2 release from fermentable carbohydrates (23) 14 isolates failed to degrade glucose in the CTA method. One isolate of N. sicca gave a maltose-negative reaction in the CTA method. All the other isolates gave expected reactions in both the RCD and CTA methods, with gonococci using the glucose only; meningococci using the glucose and maltose; N. lactamica using the glucose, maltose, and lactose; N. sicca using the glucose, maltose, lactosc, and sucrose; and N. subflava producing acid from the glucose, maltose, and sucrose. None of the 11 strains of N. flavescens and B. catarrhalis produced acid from any of the carbohydrates in either method.
A comparison of the accuracy of carbohydrate degradation by the RCD and CTA methods is given in Table 2 . The RCD method was highly effective, identifying 98.4% of the isolates within 4 h. Five of the isolates which were negative at 4 h yielded positive results within 24 h. The CTA method required 24 to 48 h for the identification of 96.1% of the isolates. DISCUSSION The increase in the number of gonococcus isolates obtained from nongenital sites and of meningococcus and N. lactamica isolates obtained from genital sites and the ability of other species of Neisseria to cause opportunistic infections in debilitated patients necessitate the rapid and accurate identification of these organisms. The laboratory procedures presently employed for identifying these gram-negative, oxidase-positive diplococci to the species level involve cultural characteristics, fluorescent-antibody techniques, coagglutination, and carbohydrate degradation (1, 2, 5-7, 11, 12, 14-16, 18, 19, 22, 23, 25-27) . The immunofluorescent techniques are commonly used in the identification of gonococci. However, there have been reports of crossreactivity between gonococci and other members of Neisseria (20, 22) . Agglutination and coagglutination methods are also prone to cross-VOL. 14, 1981 on October 11, 2017 by guest http://jcm.asm.org/ (4, 8, 17, 21, 23) . Most of these procedures are seldom used in clinical diagnostic laboratories. The most commonly used method is carbohydrate degradation reactions in CTA. The CTA medium not only requires 24 to 48 h of incubation, but also has been found to be inadequate in certain cases owing to the failure of occasional strains of gonococci to produce acid from glucose (6, 11, 16, 19, 25) . Consequently, numerous methods have been reported in the literature which are claimed to be both sensitive and rapid (5, 11, 12, 16, 19, 24, 26) .
One of the commonly used rapid methods is that of Kellogg and Turner (14) , which does not require growth of the bacteria. However, Young et al. (27) report that false-positive reactions and a light inoculum cause slow or incomplete changes with glucose. Similarly, purity of maltose has been found to be important (16) .
With the growing workload in most clinical microbiology laboratories, it is desirable to use methods that are not only rapid but also sensitive and specific. The RCD method evaluated herein uses preformed enzymes, thereby giving the expected results within 4 h. Thus, the results can be obtained the same day if the culture is inoculated at the beginning of the day. The RCD method did not give false-positive reactions with maltose or false-negative reactions with glucose, it does not require purchase of expensive equipment, it costs around 80o for a set of four to five tubes, and it uses familiar bacteriological techniques. It was found to be rapid and reliable, identifying over 98% of isolates within 4 h.
